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PREFACE

The history of western thought has produced many conceptions
of the nature of man and his society. These conceptions have ranged
from the purely deterministic ideas of astrology and divine plans to
the completely open notion of free will. Between the extremes lie
innumerable theories propounded by sociologists, anthropalogists and
psychologists which purport to explain the nature of man and his rela-
tionship to the society in which he lives., With the passage c¢f time,
new ideas and new theories arise which provide further insight into
the nature of man, and as the social sciences have become more sophis-
ticated these ideas have also become complex and sophisticated.

In the present paper, Dr, Donald Drewes has attempted not only
the testing of some research hypothesis as would be expected in a re-
search report, but also the elaboration of a theoretical framework
which provides a conception of man and of man's relationship to his
society. The framework is developed out of the relatively young :
field of systems theory which, even in its brief period of formal ;
existence, has managed to make great contributions in the areas of
science and technology. The approach is holistic, and the framework
developed by Dr. Drewes is truly impressive ir the richness of its
possibilities for exploration. The further development and exploration
of this and similar constructions may well enhance our understanding
of man and his interrelationships.

The Center extends its appreciation to Dr. Drewes for completing §
this report and to the members of its technical and editorial staffs !
for their role in the final publication of the manuscript.

John K. Coster
Director
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INTRODUCTION

One prerequisite for the development of a total cummunity
approach to education for areas in social and economic transition
is the creation of a conceptual tool and the concomitant language
that will permit the formalization of concepts to describe the com-
munity phenomenon. If we are to speak of transition, we must first
be able to describe an entity over time, and to understand changn
over time one must first be able to comprehend the structure of
the entity at a fixed time point. As Gerard (1964) states:

"The recognition or discovery of . . . entities must precede
their scientific examination. Such qualitative decisions

must always precede quantitative ones, if the latter are to

be worthwhile, and the important advances 1in human thought
always involve a shift in the entities of concern. This
qualitative recognition of the important systems, which I

find helpful to call ‘entitation,’ is far more important

than their measurement. Entitation must precede quantification
for only when the right things have been found to measure are
measurements worthwhile."

This report, then, is concerned with what Gerard calls
entitation-~-that process of invention of component entities and the
specification of their systematic relationships which, when considered
collectively, constitute the social entity referred to as a
community, The purpose of this section of the report is to out-
line in broad strokes a general conceptuai approach to man and
society. Hopefully, this approach will be sufficiently fertile to
support an explanatory framework whereby education can be under-
stood in the total community context.

The approach is psychological; that is, man is regarded as
the basic element. The fundamental premise is that the understanding
of collective man must emanate from a primary understanding*of the
individual man. To this extent, the approach to community taken here
is based on an organic analogy, i.e., a coilection of cells interrelated
to perform specific functions.

Within the systems framework to be developed in the body of the
paper, openness is posited as the cruciai variable which determines the
system's posture with respect to the environment. As such, openness is
the basic property of the person-system that must be modified by the
educational process. Thus, the openness of component systems provided
a logical choice for operationalization in order to test the applicability
of systems theory to educational problems.

Following the development of the theoretical approach, this paper will
present and provide tentative construct validation for a Cognitive Openness
Scale (C0S). The development and construct validation of the COS will also
be used to demonstrate the utility of generating hypotheses as implications
from formal theory.

12
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It should be admitted at the outset that the theoretical overview
lacks a rigorous formulation of relationships. Hovwever, the overview does
impose a conceptual organization that allows the oroblem of man and com-
munity to be approached in its holistic complexity rather than fractionated
into triviality in the quest for scientific rigor.

This report intentionally refrains from describing specific character-
istics of the Wilson, N. C. community where this study was carried out, ‘
except insofar as such descriptions are relevant to the validation of the
C0S. Instead, the effort is directed to the develonment and validation of
a crude framework wherein community descriptors can be attributed signifi-
cance with respect to the educational process within the communitv.

OVERVIEW

The Systems Approach

Community as a concept, that is, as a phenomenon amenable to scientific
inquiry, implies a matrix of interactions among members of a social groun
whose individual behaviors collectively constitute the behavior of the
organized social entity--the social community. The analysis of a commun-
ity, however, cannot simply consider the sum total of individual behaviors,
for to do so would be to ignore the interactional significance of collec-
tive behavior. The importance of this idea is reflected in the gestalt
maxim: "“the whole is greater than the sum of its parts."

The concern with the whole, and with the simultaneous interdependence
of its elements, demands an approach much different from the classical
scientific methodology. Classical science has depended upon a sequential
causality paradigm which requires that causal relationships be deduced
by holding all variables constant except the pair of interest. Fortunately,
however, contemporary advances in cybernetics, information theory, game
theory, decision theory, and communication theory have contributed to the
evolution of what might be considered one of the most significant expan-
sions of modern scientific thought--the emergence of the "system" as a
viable scientific construct. The idea of the system is not simply a new
name designed to lend an air of modernity to research founded on the
premises of classical science. On the contrary, modern systems theory
actually represents a new philosophy of scientific endeavor. Instead of
two, or at most a few, variables carefully controlled in a laboratory
situation, the systems approach focuses on a larger sohere of the empir-
ijcal world. Using this approach, it is possible to consider a large but
finite number of variables defining an empirical domain whose time-space
magnitude generally precludes analysis by the mechanistic methodology
of classical science. Knowledge is obtained through the examination of the
organized variables, and interest, therefore, centers upon the more ab-
stract notions of organization rather than on the material substance of
component parts. Instead of the classical emnhasis on the statics of
structure, time-fixed relationships, and linear causality, the systems




approaches emphasizes the dynamics of process, growth, circular rausality,
feedback, and complex mutual interaction.

The Language of Systems

Just as the philosophy of the systems approach differs from the phil-
osophy of classical science, the terminology also differs. This section
of the report will provide an introduction to the systems terminology and
set up the definitions which will be used throughout. The most important
definition, of course, is that of system, and for the purposes of this
report a system will be defined as:

A set of elements so organized as to achieve certain
goals or objectives.

»

An element is simply a part or component of a system. The specification

of an element requires that it occupy a unique position in the time-space

continuum. That is, no two elements may share the same time and/or space
coordinates. The term organization refers to the ordering of elements

in space and events in time, and goal is defined as an external object in
space, or an event in time, which has positive utility or valence for the
sys tem.

Having specified the definition of the system, the complementary
notion of environment may now be introduced. Environment is generally
defined as the complement of the set of all elements constituting the
system. The system is differentiated from.its environment through the
specification of the boundaries of the system. Since the partitioning
of the universal set of elements into system and environment, or set and
complementary set, is completely arbitrary, the level of definition of
the system depends upon the intent of the scientific analysis. Given the
arbitrary nature of system definition and the multitude of levels that
might be selected, it is clear that any system may be either divided
further into 546 sub-systems, or considered an element in a larger supra-
system. This yields the notion of the hierarchical order of systems
which is that the elements of any system may themselves be considered
as systems of a lower order.

Transactions from the environment that permeate the boundaries of
the system are termed inputs. Inputs, therefore, can be regarded as
those aspects of the environment that impinge upon the system and pro-
vide the linkage between the system and its environment. The behaviors
that are emitted by a system are referred to as the outputs of the
system. The system acts to convert inputs from the environment into
outputs which have consequences for the environment.

An important property of systems is their ability to modify
their behavior so as to obtain desired goals; an ability known as
feedback, In feedback a system returns part of its output as a
subsequent input and corrects its past behavior on the basis of

3
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the difference between the behavior and some desired goal. In this
manner, the system acts in response to an input which includes the
results of its own previous actions, thereby enabling the system to
exhibit the goal-seeking characteristics of simple learning.

The notion of goal-directed behavior in the system-theoretic
approach legitimizes the teleological concept of "purpose" which had
fallen into scientific disrepute. Purpose in the systems connotation im-
plies that system outputs are directed towards the attainment of recognized
objectives. Purposive behavior is thus regarded as being a means
towards some specified end. More specifically, purposive activity implies
a "tension" created by the desire for an unobtained object or future
event, a strategy for the selection of a behavioral sequence that will
Tead to the realization of the object and/or event, and the behavioral
sequence itself.

The fundamental basis of the concept of purpose is that of freedom
of choice. In order to exhibit purposive behavior, the system must
have a behavioral repertoire with sufficient variety to enable the attain-
ment of a particular goal via alternate pathways. The selection of a
given behavioral sequence from a set of alternatives necessitates that
the system make decisions according to certain rules or strategies. The
system is said to process information in that the way in which information
is created, stored, and retrieved determines the manner in which decisions
are integrated to affect the conversion from input to output.

Systems which exchange information rather than energy with their
surrounding environments are referred to as open or adaptive systems.
These sys tems characteristically possess a high order of complexity of
their internal structure. Instead of maintaining a static state of organi-
zational complexity, the system maintains a dynamic feedback relationship
with the environment which allows the internal organization of an open.
system to be modified according to the press of the environment. Closed
systems, since they tend toward increasing states of disorder, obey the
second law of thermodynamics. Open systems, however, may evolve toward
increasing levels of order and organization of structure. Steady state
conditions are dynamic in that constancy is maintained by contradirectional
changes in organizational complexity. Open systems in interaction with
their environments may achieve a steady state independent of their starting
conditions; a principle known as equifinality.

Open systems are capable of goal-changing as well as goal-seeking
behavior. Whereas goal-seeking feedback is open with respect to the
environment, its primary function is that of self-regulation and the main-
tenance of internal structure within prescribed limits of tolerance. In
contrast, goal-changing feedback loops are oriented toward self-direction
of the system wherein new goals are established or old goals are modified
so as to reduce the mismatch between goal-attainment and the current
system structure. Given the capability to modify the internal information
processing structure, an open system is capable of higher order learning
%han that associated with the goal-homing behavior of the simple feedback

oop.
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The freedom of choice inherent in the equifinality of an adaptive
system subjects the system to internal conflict and tension. The richer :
the possibility of choice, the greater the possibility of conflict as |
choice of one decision alternative precludes choice of another. The system
is linked to the environment through information processing models whose
validity can never be determined with absolute certainty. Faith in pro-
cedural rules does not preclude doubt about their ultimate verity. !
Environmental situations which have the potential of creating disturbances :
within the system are termed stress. Disequilibrium of the system's internal
structure resulting from the stress of the environmental situation is
defined as strain. An adaptive system is seen as reducing strain by
managing the environment so as to maintain the stress within tolerable
bounds .

The Person as a Subsystem

The individual human being within the systems framework, may be
viewed as complex, self-adapting system whose fundamental purpose is to
create an evolving ordered reality from an unordered but orderable environ-
ment. The environment is regarded as an amorphorous flux having no in-
trinsic organization or structure aside from that imposed by the interacting
system. Reality for the system is the mediated product of a process that
trans forms the undifferentiated flux of the sensory world into a meaning-
ful hypothetical world of real and exact entities. Meaning is attached
to a particular only when the specific particular of the here and now can
be assigned a place within the larger systematic relationship provided by
the hypothetical world view. Meaning does not reside in external objects
and events; it is imparted by the individual in a creative act of judgment.

Man as the basic system knows his world in the sense that he analyzes
and synthesizes his experiences into a unified world view, a manifold of
causal conditions and effects which makes possible the ordering of the flux
of sensory data into a meaningful system of suppositions. These suppositions
are termed beliefs. Beliefs as suppositions about the nature of reality
are regarded as more or less probable or improbable affirmations of reality
depending upon the sufficiency of their theoretical substantiation. They
are in essence hypotheses or inferences about the external environment and
internal states of the system, hypotheses with varying degrees of tenability
deperding upon the sufficiency of the evidence needed *% make belief probable.
The important consideration is that the credibility of belief is established
through a process of reality testing.

Lawfulness is the sine qua non of the world view. The security of
the existence of any particular rests upon its grounding in a system of
universal rules. Objectivity is attributed to particulars only insofar
as they are regarded as individual instances of a universal rule. All data
are evaluated against the criteria of permanence, logical constancy, and
logical necessity. Representations are elevated from illusions or fictions
to objective reality only when they are found to be consistent with a set
of systematic relationships--a system of causes and effects which serve
as the ground agdinst which the narticulars are evaluated.

Bt 4‘.v
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Unity of experience is achieved through analysis and synthesis.
Although a logical supreme synthesis is sought--a knowing of the particular
only as an instance of a universal law--this synthesis is nowhere accom-
plished until experience is transformed into,a form which can be synthesized
into an owvdered structure. Before objects can be comprehended in their
unity, they must be analyzed in terms of dimensions that have no dirent
counterpart in the flux of sensory experience. It is only through the
identification and subsequent relating of underlying traits, attributes,
or basic constructional elements that an order is perceived, a logical
foundation or ground is established which makes possible ‘the regrouping
of sensory experience into an unequivocal organization of beliefs; a
unified world view. To identify requires a differentiation into constituent
basic elements, while relating requires a combination. In this sense, reality
testing is dialectical. The process always operates both analytically
and synthetically in the transformation of objects into their constitutive
factors and the subsequent generic regrouping. The "what" of the sensory
world is replaced with the "because." Objects do not exist in a peaceful,
harmonious co-existence, but in a complex network of conditions and relation-
ships.

Objectivity does not depend upon mere presence or force of being but
upon the degree of clarity, lawfulness, and determinancy with which the law
of the whole is reflected in the individual occurrence. Truth or falsehood
does nat depend upon sensory appearance, but upon the lagical validity of
the underlying lawful structure which enables the essential to be distinguished
from the accidental, the variable to be distinguished from the comstant.
Object objectivity does not reside in the object but is the result of ex-
perience which can be dissected into the strata of ground and consequence,
Lawfulness is determined according to the principle of sufficient reason
which serves to distinguish the transient from the permanent, the accidental
and fortuitous from the universally valid. Hence, all elements of information
are not accorded the same degree of objectivity since varying degrees of
certitude may be attached, depending upon the degree of reasonableness.
Truth is ascribed only to those elements of experience which are.consistent
with the universal logical system, the ground against which experience is
validated. Certain experiences are regarded as necessary and fundamental
to the very foundation of the system; others "are" only insofar as their
occurrence has been experienced. Until they are satisfactorily incorpor-
ated into the synthetic unity of the logical whole, they remain as illusions,
accidents of experience which are relegated to a special sphere of being.

The real world view consists of differentiated spheres of structured
beliefs, each with varying degrees of certitude and determinacy. Logical
rank is assigned to these spheres in accord with the principle of sufficient
reason, since certitude is relative only to the validity of the universal
rules which are never absolute and aiways subject to revision and modifica-
tion. These spheres of belief within the real world view correspond to
what Vaihinger (1925) called fictions and hypotheses. According to Vaihinger,
fictions - are mental constructs which are useful in discursive thought
but are regarded more as illusory than real and hence to be assigned a
dependent and mediate state of objectivity. The constructs Vaihinger called
hypotheses are more crucial to the verity of the framework supporting the

6
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conceptual edifice and hence must be verified in order to qualify as
“being" in the objective sense, The conditions required for validity to
hold determine the degree of universality ascribed to the hypothesis about
reality and hence its assignment to various spheres of being.

Beliefs regarding time, space, and number, because they are so
fundamental to a universal logical synthesis of experience into a law-
ful world order, are termed primitive beliefs. They are the logical
constants with which the aggregate of impressions is shaped into an
ordered real world view. As the structure of beliefs evolves, these
primitive beliefs merge into a ground against which the validity of other
beliefs are evaluated. As such, the purely suppositional qualities
of these beliefs tend to be interpreted in their ideal significance
as eternal truths. Beliefs which repeatedly have been established as
being in harmony with the lawful schema of reality are attributed
factual status. Those beliefs with a lesser degree of supportive evidence
are relegated to another dimension of being, a dimension where objectivity
"is conditional and subject to further experimental confirmation. Evidence
need not be directly experienced, however, in order to constitute con-
firmation of a belief, as is the case whenever information is accepted as
evidence on the basis of an outside authority. Here the principle of
reality testing is applied to an evaluation of the credibility of the
source. Thus, information from secondary sources is acceptable, but not
without questioning the nature of the source.

Certain spheres of belief possess a sanctity not contingent upon
verification by reality testing. These beliefs are closed to modifica-
tion from secular empirical experiences. As such, the structure of these
beliefs cannot be threatened by new experiences or by criticism since
their verity is a matter of faith, independent of logical criteria.

The analytical unit of system activity is the act, a notion
expounded by G. M. Mead (1938). Act, as used here, refers to an
episode of activity initiated when an existing state of organization
is disturbed and terminated when a state of internal structure which
reduces the tension resulting from the initial disturbance has been
attained. Each act is organized and enacted according to a model, a
set of rules for the instantaneous space-time mapping of the external
environmental flux into an internal belief structure. Since the specific
details of an act depend upon the immediate situation, the model con-
tains specified rules for the determination of the input domain of the
mapping operators. That is, a finite sample of the environmental flux
attains relevance for a specific act only in accordance with the rules
provided by the model governing the act.

Variety is imparted to the sampled environmental flux according
to a sensory input coding inherent in the model. The flux is partitioned
into temporal-spacial classes and assigned symbolic representation by
virtue of class membership. Thus, degree of environmental variety is
not an inherent property of the environment but is imparted by the per-
ceiving system in accord with the modular rules pertaining to the
sensory mappings.

7
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Information is attribited to sensory inputs from the environment
according to a logical structure prescribed by the model governing the
act. Through analysis and subsequent regrouping into synthetic units
significance is attached to the concretion of symbolic input. In this sense,
information is not passively received from an outside source but is
imparted by the system in a creative transaction.

The set of alternative behaviors immediately available to the
system is also a function of the specific model. System behavior is
regarded as an expenditure of energy for the purpose of attaining a
goal state which eliminates the discomfort resulting from an original
disturbance. A specific behavioral alternative is chosen which is
determined to have the maximum likelihood of goal attainment, given
the existing knowledge of the environment. The proceduv:s for deter-
mining maximum 1ikelihood are in accordance with the logical structure
of the model.

Once action is initiated to re-establish system equilibrium, the
efficacy of the chosen behavioral output is evaluated according to
criteria of permissible deviation provided by the governing model. The
consequences of the output for the environment, termed the outcome of
the behavior, are evaluated in terms of the contribution to specific
goal attainment. OQutcome as the result of prior behavior output is
again inputted into the system as feedback. The process continues
until either the goal is obtained or modified so as to dissipate the
existing tension, thereby concluding the act.

In order to cope with the ever-changing -environmental press, system
models are in a continuous state of evolution. Environmental action of
reaction may result in blockages in the on-going action or unexpected
behavioral outcomes outside of the domain prescribed by the current
model. Positive rather than negative feedback loops in the model may '
amplify goal deviation, thereby requiring a modification of the model in
order to reduce the resultant tension to manageable bounds.

As acts are governed by models, models are governed by theories.
Specifically, a theory is a plan, a set of rules for the development,
selection, and evolution of a class of:mpdels. Whereas models are time-
space dependent, applying to the mapping.0f temporal-spatial samples of
environmental flux; theories are indep?ﬂﬁént of spatial-temporal constraints.
Hence, a model may be regarded as a temporal-spatial manifestation of a
theory. To add to the distinction, models have a function analagous to
that.?f a computer program, whereas theory functions much as a program
compiler.

Theories, as opposed to models, dictate the process of reality
formation rather than the structure of the formed reality. Ideational,
analytical or constructional forms are fabricated and synthesized into
a causal network with an inherent lawfulness of its own. Causal connections
are created by relational propositions which are the ground rules governing
analytical and logical processes directed towards establishing relations
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between cause and effect. Theory provides the blueprint for the abstract
organization of an idealized world; as an interpretative ground for the
real world of the present. The concern is with the formulation of the
general universal rather than its particular instances. Since the concern
of theory is the organization of an ideational world that transcends the
spatial-temporal constraints of immediate experience, the resultant beliefs
about the ideal world, termed concepts, tend to resist modification via
reality testing. This is not to say that concepts well grounded in theory
are closed to experiential modification, but rather that theories once
form:lated tend to persist and not too deviant outcomes tend to be interpreted
as imperfect instances of a general law.

~ Theories as rules have as their domain a set of symbols, each symbol
being a universal class and having the taxonomic characteristics of
essentiality, consistency, and sufficiency. The class of universal classes
(symbols) constitute an ideational structure, wherein beliefs about the
nature of reality evolve as a result of encounters with the system's
environment. Symbols attain thzir ideal significance only within a
network of intersymbol relations. Through the media of symbolic manip-
ulation, the present can be extended to the past or extrapolated into
the future. Ideal worlds are structured, demolished, and restructured.
Alternative plans are created and their implications examined and evaluated
in the light of past experiences and expected outcomes. Such ideational
activity wherein reality comes into being is called thinking.

Differential certitude of the belief structure is & result of
differential spheres of certitude of the generational theories. Theories
are ascribed a degree of confidence dependent upon their demonstrated utility.
Those theories which yield multiple confirmations are accorded a corresponding
degree of sanctity. As confidence increases, doubt in the verity of the
theory decreases, thereby diminishing the degree of reality testing. Re-
peated confirmation leads to immutable theories.

The ideational world is thereby structured according to degrees
of certitude. At the core are those immutable theoretic relations that
serve as the bedrock for an elaborating structure. More peripheral
relations evolve against the foundation ground and coalesce into the
supporting structure according to demonstrated utility. In this manner,
being as a structured state of reality is in a continuing state of becoming.

Theory building is itself governed by a set of rules for determination
of Togical and experiential validity, an internal psychologic which specifies
a set of ground rules that apply to all theory evoiu%ion Tndependent
of the content domain of the theory. The degree to which sensory experience
is regarded as legitimate evidence in reality testing is determined by
rules of permanence which specify the criteria by which the illusory is
separated from the real, the transient from the permanent. Beliefs are
dependent upon rules for the determination of necessary and sufficient
conditions for confirmation. Cause and effect relationships are formulated
in accordance with formation rules of the psychologic: essentially a
set of rules for rule making. Logical validity of the theoretic structure




is determined in accordance with rules which specify the conditions for con-
sistency- '

The constructional edifice whereby a systems "knows" reality rests
on a universal ground; a set of suppositions about that which is of ultimate
concern. Utility for the system has meaning only in the context of that
which is of ultimate concern and hence of ultimate value. Thus, gain as
positive utility and cost as negative utility exist only in relation to
the ground from which value emanates. Objects or events are attributed
status as goals only if their attainment is of concern to the system.

The symbols by which the ultimate 1s expressed as a set of suppositions,
by their nature, contain the potential for conflict with the pure meaning
they intend to embrace. Any myth whose mythical character is not.
recognized runs the risk of idolatry, the elevation of a false ultimate
to the state of ultimacy. However, demythologizing is potentially
damaging to the world view. Doubts, being damaging to the unity of
the order structure, tend to be suppressed by a dogmatic supra-
stratum Existential validity is attributed to external authority whose
pronouncements are accepted as an act of faith. Criticism of content
is interpreted as a criticism of the source of authority and, as such, is
sharply rebuffed by discrediting the qualifications of the criticizer or
by branding the criticism a breach of faith.

Environmental Representation

Belief in the cxistence of material objects and events is an
inference drawn from immediate sensory experience and validated according
to the rule structure of the governing theory. Description is in terms
of symbols which as previously defined correspond to universal .classes.
If an entity 1s defined as a class containing a discrete sensory
organization in time and/or space, then an enitity can be regarded as
equivalent to the intersection of all universal classes such that. the ..
discrete organization is the only common member of each class. In this
manner, an entity can be totally defined by specifying the sequence of
symbols corresponding to the intersecting classes.

However, since the intersection may be defined over an infinite
number of defining classes, a finite number of classes must be selected
as the basis of description. Cause for uncertainty results from the
fact that multiple entities may be described by the same sequence of

symbols, i.e., the intersection of relevant classes may contain more
than one element.

The conceptual structure fabricated from the generational theories
determines those particular entities which will be given significance in
terms of the intended purpose of activity. Those entities which are the
focus of cystematic inguiry are termed phenomenon and constitute those
occurences for which explanation is sought. Explanation, in this case, is
the application of an analogy of an idealized hypothetical world to the
description of the encountered environment.
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Middie-sized entities are hierarchically ordered in that sub-elements
are organized into larger organizational units according ta class
relations of proximity, similarity, common fate, and closed surface
(Wertheimer, 1938), As a general rule, middle-sized materia) objects
are attributed a degree of objectivity which makes them appear more "real" 3
in that they appear more solid, more hard, have better defined boundaries, <
are more apt té be multiply confirmed, and are well-suited to identification
by a visual systzm so efficient that its operation belies its mediational
basjs. Entities whose identification depends upon less direct confirmation
are correspondingly endowed with a lesser degree of reality.

Differential action significance is attributed to environmental
phenomena according to whether the represented objects are regarded as
having the potential for environmental representation and intentionality.
Inanimate objects having only the potential of reaction to system initiated
action are assigned differential properties and attributes from those
objects which have the potential not only to react but also to initiate
purposive goal-directed activity mediated by an internal environmental
representation. Whereas inanimate objects are attributed static physical
properties such as size, shape, weight, etc., properties of animate
objects tend to be inferred in terms of process dynamics rather than
structural statics. Other persons as environmental objects are
described mainly by universal categories such as traits, abilities,
intentions, emotions, or motives which, although inferred from action,
tend to be descriptive of person-systems rather than their activities.

As the person system knows itself, so it knows others, and as it
knows others, so it comes to know itself. That is, the environmental
field is polarized into subjective "self" and objective "other." The
actions of others are understood in terms of an explanatory structure
of descriptive universal classes distilled from the unique experiences
of the person-system.

A commonality exists between the self and others, since others,
seen as similar in structure and process with like capabilities of
intentionality and representationality, are understood by a projection
of seif-hood to other-selves. The strength of the bound of commonality
depends upon the degree to which others are charged with self-hood. The
alignment with high]y charged others establiches a "we" coalition as
opposed to "they,  a collection of other-selves either neutral or
antithetical in action or intent to self-interest.

As the external environment is objectified and represented, the
inner environment of the person-system is also so objectified and
represented. It is this representational inner environment that is
termed subject-self. The self as subjective object 1s attributed
entitivity in that it persists over time and is orientated in space.
The self as objective object termed the object-self is integrated into
the representation of the external environment. As such it 1s subject
to description via the same universal categories as other self-entities
in the external environment. Thus, object-self or, more precisely,
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attributes of self can be interpreted as facilitative or inhibitive
to the attainment of desired goals in the same manner as other-selves or
as inanimate objects or events.

The nexus of relationships by which the object-self is imbedded
in the person-system's iconic representation of the environment determines
the stance of the person-system with respect to the external environment.
Since object-self is assigned causality and intentionality, its
boundaries are delineated by its influence on the total environment. The
more the object-self is seen as acting to control the environment, the
more expansive and affective the seif. The more passive and acquiescent
the self, in the external representation, the more constrictive are
the self-boundaries and the greater the degree of delegation of self-
determination to external sources.

Object and subject-self bear a direct correspondence to the
concepts of "I" and "me" first proposed by Mead (1938). Since the object-
self is endowed with causality, it is attributed a potential for action
in the external environment. The object-self as actor differs from "I"
insofar as Mead conceives of "I" as action rather than as the locus of
action. Subject-self as an iconic representation is similar to Mead's
conception of "me" as self-image.

Individual-0ther Relations

Person-systems a and b are said to interact if and only if a
communicates with b and b communicates with a. Communication is considered
to be a process by which a message initiated by a person-system (sender)
affects a person-system (receiver). Message refers to a set or ensemble
of signs created by a sender for the purpose of influencing others. Sign
is defined as a unique action or mark which has s1gn1f1cance only as a
referent to an external object or event.

Theory as a strategy for the generation of a class of models stipu-
lates rules for the formulation of a set C of available courses of
action, a set 0 of possible outcomes, a set P of probabilities of choice
for each course of action, a set E of efficiencies of each course of
action as instrumentality for each outcome, and finally a set V of values
of each outcome. Receipt of message affects a receiver by inducing a
change in at least one of the sets C, 0, P, E, or V.

Following Ackoff (1957), a message that changes the set P informs;
a message that changes the set E instruct; and a message that changes
the set V motivates. Any single message may, of course, do any com-
bination of these simultaneously.

Several aspects follow from the definition of communication. First,
the communication relation is reflexive in that a person-system may
communicate with himself. Second, although a sender may initate a
message with the intent of influencing a certain class of receivers,
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the actual receiver may be unintended, as for example when a message is
intercepted. Third, the sender and receiver may be widely separated in
time and/or space.

The message as initiated by a sender in the communication process
is intended to convey to a receiver or class of receivers information
about a phenomenological field (sub-organization) of the sender's
representational world. As such, the constrained variety of the sender's
phenomenological field is mapped by a coding process into a selected
ensemble of signs whose structure is relatively isomorphic to the generating
field. The coding system consists of a universa! ensemble of signs and a
grammar for their combination. The selected sample of signs suitably
concatenated according to the sign grammar is transmitted in some fashion
to the intended receiver(s). The receiver upon receipt of the message
decodes it, ideally using the same coding system as the sender, such
that-the original variety and constraint of the sender's phenomenological
field remains relatively invariant.

The degree of isomorphism between the phenomenological field of the
sender and that field inferred form the message by the receiver is termed
communication fidelity. As defined, fidelity depencs upon mutually shared
rules for mapping from fields of the ideal world to the sign ensemble and
mutually shared rules for manipulating the sign code so as to maintain
invariance in the relational structure of the field.

Thus, comunication fidelity is a function of the extent to which
person-systems share a common set of rules. A common language system
requires a structural isomorphism between systems; that is, there must
exist a correspondence between the sign ensemble of the sender's and receiver's
language system such that constraints on the variety of the sender's
ensemble remain invariant under the receiver's translation. Not only
must the language system be held in common but also the mapping by
which signs are coordinated with the symbols of the phenomenological field.
Thus, person-systems capable of communicating the structure of their
phenomenological field with relatively high fidelity are those sender-systems
which by virtue of isomorphic rule structures participate in the self-
hood of the receiver,

Low fidelity communication occurs whenever the receiver is affected
by the message but the constrained variety in the sender's field does not
remain invariant under transmission and subsequent decoding by the receiver.
The message may be decoded and assimilated into the receiver's environmental
representation as factual evidence about the sender as object or as illusion
which conveys no information about the state of the sender or his intentions.

The information potential of the message depends upon the relational
network embedding the sender in the receiver's environmental field. Given
theexistence of a prior theory about the sender, the communication act is
interpreted and given explanatory significance in accordance with a model
generated to account for the actions of the person-object in the observed
environmental situation. In the absence of prior theory, a message may
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fail to induce an effect on the receiver, fail to communicate, or may create
uncertainty in the receiver as to the state or intent of the sendeéy.

Interaction as process exists when the receiver in turn initiates
a message which affects the original sender. The person-systems are thus
causally liked in that the representional field of each person is dependent
upon communication feedback as to the effect of his message on the other.
Since each person intends to communicate the structure of a representational
field via constrained variety in an ensemble of signs so as to produce an
effect on the other, the interaction process represents a mutual striving
to create patterned relationships that are congruent with existing theories
concerning self and other. As such, the locus of change and stability
in each person-system is not in the intrapersonal structure per se, but
in the interaction process itself.

Individuai-Others Relations

An individual person-system interacts with others so as to create
an intersystem pattern of activity instrumental in achieving desired goals.
The mutual desirability of the goals, plus the recognition that the goals
cannot be achieved by unilateral action, necessitates the organization of
joint efforts for mutual gain. Since the locus of activity often is separated
in time and place, division of labor is mandatory. The activity required
for goal attainment is partitioned into activity classes termed tasks which
are related by specific precedence rules of time and place. The tasks are
allocated to the individual person-systems in such a manner that the or-
ganization of person-systems corresponds to the task organization. An
organization of person-systems isomorphic to a task system is said to be

a group.

Tasks and their interrelations impose a constraint on the action
potential of those assigned to the task. The collection of abstracted
categories used to describe the prerequisite characteristics of an idealized
task performer is defined to constitute a position. As such, position de-
notes a class of person-systems which by definition have the potential for
action required by the task system. Person, as differentiated from person-
system as entity, refers to a person-system identified only to the extent
of the position categories. Person, then, is related to task only through
the notion of position.

Following Oeser and Harary (1962), a collection of persons is
denoted H, a collection of positions is denoted P, and a set of tasks
is denoted T. The organizational hierarchy of the group is determined
by a power relation Ry,defined on the position set P. The rules for
assignment of persons {o positions specify a person-assignment relation
R2 defined on the set H x P. Tasks are assigned to positions according
to a task allocation relation R3 defined on the set T x P.

The role of position Pj is defined as the set Rpi of all positions
pi€Pidi» and tasks ty€T such that pj is either immediately supraordinate
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or subordinate to pj and tk is assigned to position pj; i.e.,

Rpi = §2» t\2i Rq pj or pj R pi and tk Ry pi}.

According to the definition, role is assigned to position rather than
person. Person in the group context is specified by position and is related
to other persons in accordance with the rules interrelating positions. Thus,
role is assigned to persons according to the assignment relation R2. Since
each person corresponds to a unique position and converse]x eath position
corresponds to a unique person, the assignment relation R2': P*H is a one-
to-one functional relation which maps the position set P into the person
set H.

Let S be a set of rules and RO be a relation defined or S such that

_Rp; RO Rpj if and only if Ryif) Rpjf0 that is the roles of position p;

anld pj denoted Rpi and Rpj, respec%ive]y, as related if and only if they
share at least one supraordinate or subordinate position and/or task in
common., The sequence consisting of the set of rules S and the relation

RO defined on S denoted S, R} is termed an interpositional role system.

Persons are organized according to a relation B} on the person
set H. Roles are assumed to be assigned to positions in a one-to-one
correspondence. Since positions are assigned to persons according to
a one-to-one assignment relation R2-1, there exists a one-to-one function
F: ©S H that maps the role set S into the person set H. The functional
relation F assigns a unigue person hi€H to each role Rpi€S in such a
manner that

1 i N
hi R hj if Rpi R Rpj.

y definition, the interpersonal role system defined as the sequence
?%, R?} is said to be isomorphic to the interpositional role system S, ROY.
e Tmplication is that the constraints of the role ensemble are mirrored
in the person ensemble and thus condition the variety of interpersonal

relationships.

The social context or situation is defined as the set R of all
relations involved in role determination and role structure. Each person-
system is embodied in a situational context of his own creation. Other
‘person-systems are attributed personness according to their assigned
role in the total context. Role assignment provides the basis for hypothesis
formation regarding the predicted actions of others in a given context.
These hypotheses, termed expectations, allow the person-system to anticipate
the action sequence of others and to interrelate actions of others to
self, thereby reducing environmental stress and its consequent system strain.

The efficacy of a structural role system depends upon its utility
in the prediction and control of the actions of others. The validity of
roles as prescriptive and proscriptive rules depends upon the congruence
between the expected outcome of task performance and the actual outcome of
task performance. Role structure as a theory of social action and inter-
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action tends to resist modification via reality testing in that not too
deviant outcomes are interpreted as noisy instances of a universal re-
lational system.

Depending upon the contextual richness of a person-system's rep-
resentational world, each person-system occupies a number of roles
concurrently. While each role may serve to reduce system strain, multiple
roles may interact so as to require inconsistent or conflicting modes
of action.- Participation in a multiplicity of group roles some with
widely divergent goals may result in a prolifération of object person-
selves, each corresponding to a differential role context with a
corresponding loss of composite self-identity. Given the premise that
any open system struggles to maintain an integral self-organization against’
the tendency for disintegration, this fragmentation of the self is not
without cost.

The social world of an individual person-system is defined as the
set of context specific interpersonal and interpositional role structures
and the relations defined on that set. As the role structures coalesce,
the conceptual role edifice becomes more removed Trom experiential
verification. Whereas the personification of a person-system in small
groups is mediated in part by considerations other than simply role
position, indirect contact with others removed in time and space necessitates
personification by positional role. Simplistic statements of the goals
of large, amorphous, organizational structures result in broad task and
positional specification, and the consequent lack of variety produces
role sterotypes which limit the assignment alternatives of personness to
person-systems identified with the organization.

This emphasis on role structure is not intended to imply a
permanence of structure or :ven the seeking of relatively stable
equilibrium states. Role structures as theories provide a generational
framework for shaping social reality wherein the self is con-
tinually evaluated in dynamic interaction with others. Social structure
is created and modified according to the process of role interaction,
wherein self and other roles are forged by reciprocal transaction.

Roles as phenomenotogical fields are communicated to others and modified
so as to obtain successful prediction of the relevant actions of others
and to maintain a self-role that is congruent with the orientation of
others. In the sense that individual person-systems are striving to
actualize their roles, they are engaged in a process of role making
rather than role taking. Each person-system creates an idealized,
albiet vague, role in a given context that maximally complements the
unique goals and purposes of the person-system. However, role
implementation is obstructed by other purposive person-systems attempting
to implement their idealized roles. As a means of reducing strain
caused by goal blockages, roles are modified according to a bargaining
rocess. Those person-systems whose goals and purposes are relatively
Tnsulated from actions and intent of others are in a favored bargaining
position. Those person-systems not so well insulated modify their role
to adjust to the communicated roles of others yet strive to expand their
role by a continuing challenge of the roles of others.
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Individual-Society Relations

A society is characterized by the regulation of the actions of person-
systems, and it is this regulation which serves to differentiate societies
from simple human aggregations. Society as a complex adaptive system
is coterminous with constraint on the structure and process of the com-
ponent peyson-systems. The viability of society as a system depends
upon a commonly shared ground of ultimate concern. A mutuality of ground
generates a value consensus which determines the importance and significance
of social activities. It is this common value conviction that provides
the guidelines for social activity and serves to constrain not
only the structure of environmental representation but also the process.

Social control thus emenates from jointly held values which specify
the coordinated activities which must be performed. Social norms are
concensus imperatives since they constitute rules which, by value consensus,
are determined 1mperative for goal attainment. The power of any social con-

trol depends upon the extent to which the social control reflects a social
nom.

Social norms as rules (relations) pertaining to the assignment
of persons to positions, the relation between positions, the allocation
of tasks to positions, the relation between roles, and the assignment of
persons to roles tend to be perpetuated as a matter of faith. That is,
those rules which by virtue of past experience have demonstrated their
utility are accepted as valid and santified by elevation to the status of
custom. Customary action engendered from a common value ground serves as
another instance supporting the efficacy of the value and hance re-enforces
the common value ground in a circular process.

Custom is perpetuated over time as tradition, which is defined as
inherited theories of action. Tradition provides a communication link
with the past, a justification of rules in terms of prior utility.
Theories are transmitted to the person-system via the educational
process whose purpose is the inculcation of theories which spring from
common values. Actions governed by inherited theory tend to be returned

as positive feedback and serve to re-enforce further the value ground
generating the actions.

Ground, as a set of suppositions about that of ultimate concern, is
a symbolic structure, Symbols as organs of reality and the relations
defined on the symbol set constitutes a symbolic language wherein the
universal ground is expressed. Symbols as such cannot be fully created
nor destroyed as their significance is defined in the collective context
of group Symbols are invented to express the scope and

intensity of collective experience and die when they no longer possess
that capability.
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The symbolic language, wherein the ground of ultimate concern is woven,
is communicated to component person-systems of a society by the trinity of
verbal language, art, and myth. Language as a set of signs and associated
grammar provides a common code, a means for communication of constrained
variety of the collective experience, to the individual person-system.

Art as a non-discursive avenue for the creative expression of concern
augments language as a means of perpetuating a set of common symbols. Myth
as communicated stories regarding divine-human encounter and ritual
wherein the myth is enacted sustain the vitality of faith necessary for the
continuation of collective endeavor. '

Community

A community is defined here as a geographically delineated set of
people P, a set of positions g, a set of tasks T, a set of roles $ and
a sequence .of consensus relations R; defined on the aforementioned sets.
More formally, community is defined as the relational system:

(P, 0, T, S; Ryy R, .« - >

Community as a complex adaptive system implies organization for
common purposes forged from mutually shared value fields, The attain-
ment of goals requires that goal-directed activity be partitioned into
tasks such that each task fulfills a certain function. Community functions
can be roughly classified as (1) educational, (2) religious, (3) economic,
(4) political, (5) familial, and (6) welfare.

A community is organized according to the principle of functional
allocation- That is, subsystems exist within the community which are
assigned responsibility for a set of allocated functions. The inter-
positional role system corresponding to a community subsystem is termed
a community institution. Accordingly, an institution is an organization
of roles having some educational, religious, economic, political, familial,
or welfare purpose.

Rather than a monolithic entity, a community consists of a dynamic
matrix of component person-systems linked by multitudinous communication
nets to form a variety of interaction clusters. The interaction process
molds intrapersonal role structure within the framework of the institutional
role structure. To the degree that the variety of role interpretation
is constrained by formal social organization, social control is effective
in maintaining the stability of community structure.

Community structure at any point in time represents a balance
between external and internal forces. The activity of other systems embedded
in the environment produces a constant stream of events which alter the
conditions to which a community as a system must respond. These environ-
mental disturbances stress the community and produce corresponding
internal strain which must be maintained within tolerances lest the
organizational fabric disintegrate.
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Viability of the community over time depends upon its ability to
restructure itself so as to control the ever present tensions created
by changing environmental conditions and internal configurations.
Symbols become transmuted in the enculturation process and modified by
conditions within the larger societal context within which the community
is embedded. Established theories of action lose their utility when
evaluated against a changing value ground and are consequently modified.
Closer linkage with other systems in the larger sociocultural supra-
system serves to dilute the cohesiveness of a common symbolic language
by introducing greater variety into the symbolic repertoire. Expanding
value systems create demands that must be accommodated within the range of
allowable system variety. And, finally, differential degrees of role
consensus yield an ever present source of uncertainty and conflict.

External and internal pressures for system change are counteracted
by a resistance to change, a reluctance to substitute tried and tested
action ordering rules for those of unknown efficacy. Specifically, the
community is assumed to be regulated by a process whereby community
action is adjusted so as to maintain the social institutions, and con-
versely social institutions are modified so as to produce desired social
action. The purpose of a regulation process is to channel the activities
of component person-systems to maintain system continuity without generating
sufficient conflict to disrupt the system.

Regulation of the community system resides Jjointly in the political
and economic institutions. Power, defined as the ability to influence, is
assigned to positions and is transferred to persons according to the formal
position-person assignment rules. The consensus role corresponding to
position provides the framework which shapes the interaction ofsrole,
person and others. The power of an individual person-system is a weighted
sum of the power ascribed to all positions to which the person-system
has been assigned.

The viability of the community system is endangered when the regula-
tory process fails to provide the direction required for adaptive response
to stress. A regulatory mechanism that emphasizes conformity as the
primary means of maintaining social organization is not in a position to
utilize the creative potential of deviance as a means of enhancing its
chance for survival. The essential requirement is that the regulatory process
be capable of producing both deviation-vreducing as well as deviation-inducing
feedback loops if social control is to be more than mere maintenance ot
fixed institutions by groupings of vested interests.




OPENNESS - AN EXPLANATORY CONSTRUCT

Within the systems framework outlined in the preceding section,
man is presented as actively engaged in the creation, maintenance, and
recreation of structures of order within a matrix of role interaction.
Strategies for action-interaction are seen as being forged by a dynamic
process that involves appraisal, choice, decision, and evaluation.
Change, which is experienced as disturbance in the amorphous flux, requires
that man continually update the structure of his mediated reality so
that he can establish significance for goal attainment. Given the axioms
that structure once formed tends to resist modification and that change
is potentially threatening to the existing order, change is seen as
stress-producing. Energy mobilized to meet the threat creates tension
which man seeks to reduce within acceptable bounds by appropriate action.
In the context of the grevious section, life is a sequence of on-going
acts.

In the language of system theory, man is seen as an open, complex
person-system tiiat adapts to change by deviation from past modes of action.
Openness, then, is a system property or attribute that characterizes an
individual person-system in that person-systems can be classified according
to the degree of their openness. Conversely, person-systems can also be
classified according to degree of closedness, which is defined as the
complement of openness .

Characterization_of Closed Systems

As the antithesis of an open system, a closed system is characterized
by a nonexchange of energy with the environment. Closed systems move
toward equilibrium conditions determined by initial starting states
rather than evolving toward dincreasing differentiation of structure.
Closed systems when displaced from equilibrium seek to re-establish that
equilibrium in an effort to maintain stability. They obey the second
Taw of thermodynamics in that organization progressively dissipates to
an equilibrium condition of maximum homogeneity of structure.

Systems such as simple feedback regulators may be externally open
with respect to energy tiansactions with the environment but closed with
respect to the modification of internal structure. That is, even though
environmental inputs are modified by the internal structure to produce
outputs which interact with the environment, the internal rule structure
does not change as a function of environmental interaction. Such self-
regulating systems are internally closed, since they are geared to main-
tenance of their internal rule structure.

In the context of this report, "closed", as an attribute of person-
systems, refers to the degree to which internal structure is not amenable
to modification via interchange with external and internal system environ-
ment. Closed person-systems "know" reality via mediated theories accepted
more by faith than by reality testing. As such, faith in external authority
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rather than reasonableness, necessity, and sufficiency become the criteria
for existential validity. Simplistic explanations for phenomena reflect
an underlying homogeneity of an idealized world view. Rules of entitivity
emphasize the unity of structure wherein objects are understood more by
the uniqueness of the presence and essence of their being than by the
degree of clarity, lawfulness, and determinancy with which the Taw

of the whole is reflected in the individual occurrence. Reality is
assumed to be given more by immediate experience than mediated by logical
constructs governed by utility.

The closed person-system achieves its unity of experience
primarily by means of synthesis rather than analysis. Causal connections
are not so apt to be created by analytical and logical processes
directed toward establishing relations between specific causes and
specific effects. Rather, a causal nexus is sought within the
totality where there is little differentiation between the objective
perception and subjective feeling. Almost anything can cause every-
thing. Mere spatial or temporal contiguity is sufficient grounds
for the attribution of cause. The closed person-system tends to
postulate a cause for all events, in fact insists on a cause for
all events. Causation may even be applied to a unique event not in
the sense of explaining the specific event as an imperfect instance
of a general law, but rather as a rationalization, a justification of
events in terms of the demonic, or divine will and purpose.

Thus, for the closed person-system, there are fewer ideational
analytical forms which constitute an objective world determined by
law. Reality tends to be smelted down by synthesic into concrete
unifying images. Things which "belong" together either spatially
or temporally lose their individuality in the totality of 